General remarks: All reactions were performed under slight positive pressure of nitrogen using oven dried glassware.
1
Tris(3,5-bis(trifluoromethyl)phenyl) phosphotriamide (2) To 3,5-bis(trifluoromethyl)aniline (1 mL, 6.4 mmol) in freshly distilled triethylamine (2.7 mL, 19.2 mmol) at 0 ºC was added phosphorous(V) oxychloride (179 µL, 1.9 mmol) dropwise. The reaction was heated to reflux for 16 hours to give a red solid. The solid was dissolved CH 2 Cl 2 (50 mL), washed with sat. aq. NH 4 Cl (3 × 100 mL) and the organic phase washed with brine (100 mL), dried (MgSO 4 ) and the solvent removed in vacuo. Purification by flash column chromatography (10% EtOAc/Hexane) furnished the target compound. (304 mg, 0.42 mmol, 22%) as a pale yellow solid. Spectra consistent with reported data. Tris(3,5-bis(trifluoromethyl)phenyl) thiophosphotriamide (3) To 3,5-bis(trifluoromethyl)aniline (1 mL, 6.4 mmol) in freshly distilled triethylamine (4 mL, 28.6 mmol) at 0 ºC was added thiophosphoryl chloride (195 µL, 1.9 mmol) dropwise to give a cloudy suspension. The reaction was heated to reflux for 16 hours. The reaction was diluted with CH 2 Cl 2 (50 mL), washed with sat. aq. NH 4 Cl (3 × 100 mL) and the organic phase washed with brine (100 mL), dried (MgSO 4 ) and the solvent removed in vacuo. Purification by flash column chromatography (5% EtOAc/Hexane) furnished the target compound (316 mg, 0.42 mmol, 22%) as a pale yellow solid. Spectra consistent with reported data.

Figure S1
1 H NMR spectrum of compound 1 in DMSO-d 6 . 
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Figure S53
Chloride efflux promoted by a DMSO solution of compound 2 (various mol% carrier to lipid) from unilamellar POPC vesicles loaded with 488 mM NaCl buffered to pH 7.2 with 5 mM sodium phosphate salts. The vesicles were dispersed in 488 mM NaNO 3 buffered to pH 7.2 with 5mM sodium phosphate salts. At the end of the experiment detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control. 
Figure S55
Chloride efflux promoted by a DMSO solution of compound 3 (various mol% carrier to lipid) from unilamellar POPC vesicles loaded with 488 mM NaCl buffered to pH 7.2 with 5 mM sodium phosphate salts. The vesicles were dispersed in 488 mM NaNO 3 buffered to pH 7.2 with 5mM sodium phosphate salts. At the end of the experiment detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control. 
Figure S57
Chloride efflux promoted by a DMSO solution of compound 2 (various mol% carrier to lipid) from unilamellar POPC vesicles loaded with 451 mM NaCl buffered to pH 7.2 with 20 mM sodium phosphate salts. The vesicles were dispersed in 150 mM Na 2 SO 4 buffered to pH 7.2 with 20 mM sodium phosphate salts. At t = 120 s a solution of sodium bicarbonate was added such that the external concentration of bicarbonate was 40 mM. At the end of the experiment, detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control.
Figure S58
Chloride efflux promoted by a DMSO solution of compound 3 (various mol% carrier to lipid) from unilamellar POPC vesicles loaded with 451 mM NaCl buffered to pH 7.2 with 20 mM sodium phosphate salts. The vesicles were dispersed in 150 mM Na 2 SO 4 buffered to pH 7.2 with 20 mM sodium phosphate salts. At t = 120 s a solution of sodium bicarbonate was added such that the external concentration of bicarbonate was 40 mM. At the end of the experiment, detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control. 
Figure S60
Chloride efflux promoted by a DMSO solution of compound 2 (2 mol% carrier to lipid) from unilamellar vesicles composed of POPC/cholesterol (7:3) loaded with 488 mM NaCl buffered to pH 7.2 with 5 mM sodium phosphate salts. The vesicles were dispersed in 488 mM NaNO 3 buffered to pH 7.2 with 5mM sodium phosphate salts. At the end of the experiment detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control. Chloride efflux promoted by a DMSO solution of compound 3 (2 mol% carrier to lipid) from unilamellar vesicles composed of POPC/cholesterol (7:3) loaded with 488 mM NaCl buffered to pH 7.2 with 5 mM sodium phosphate salts. The vesicles were dispersed in 488 mM NaNO 3 buffered to pH 7.2 with 5mM sodium phosphate salts. At the end of the experiment detergent was added to lyse the vesicles and calibrate the ISE to 100% chloride efflux. Each point represents an average of three trials. DMSO was used as a control. 
Figure S64
The X-ray crystal structure of a dimer of the decomposition products for compound 1. The tetrabutylammonium counterions have been removed for clarity.
Table S1
Hydrogen bonding lengths and angles for the crystal structure of the decomposition products for compound 1. 
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